Somatostatin analog treatment slows growth and the tempo of reproductive maturation in female rhesus monkeys.
The present study tested the hypothesis that a reduction in serum GH during adolescence would result in slower growth and delayed puberty. Skeletal growth and maturation as well as indices of reproductive development were studied in juvenile female rhesus monkeys receiving a constant sc infusion of a somatostatin analog, Sandostatin, at a dose of approximately 4.50 micrograms/kg BW.day (Ssa; n = 6) and in untreated females (Con; n = 6) from 18 months of age through the luteal phase of the second ovulation. Although age at menarche was similar in Con and Ssa females, first ovulation was delayed significantly in Ssa females, such that the interval between menarche and first ovulation was significantly longer in Ssa females. Serum concentrations of GH, insulin-like growth factor-I (IGF-I), and IGF-binding protein-3 were reduced in Ssa females, particularly after menarche. Although changes in body weight were similar between Ssa and Con females, growth in height was significantly greater in Con females. Furthermore, peak growth velocity in height occurred at a significantly later age in SSa females, but at a similar degree of skeletal maturity. Serum insulin and glucose levels in response to iv glucose were similar in the two groups; however, fasting levels of serum glucose decreased significantly in both groups with advancing age, but the decrease was greater in Con. During the luteal phase of the first 2 ovulatory cycles, there were diminished serum progesterone in 16.7% (2 of 12) of the Con and 41.7% (5 of 12) of the Ssa females. Serum estradiol was significantly lower throughout the first 2 ovulatory cycles in Ssa females, whereas serum LH and IGF-I were similar to those in Con females. Multiple regression analyses revealed that age at menarche was best predicted from the amount of growth in height before menarche, whereas those females who had higher serum IGF-binding protein-3 levels before menarche had an earlier growth spurt, and those who grew faster had a shorter interval between menarche and first ovulation. These data indicate that treatment with a long-acting somatostatin analog, which produces a relative deficiency in the GH axis, slows growth and delays the tempo of puberty. The data suggest that this delay may be due to a reduction in gonadal sensitivity to LH.